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(54) LIPID METABOLISM IMPROVING COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition harmless to 
human body and having triglyceride lowering action by including a curcumin as 
an active ingredient. 

SOLUTION: This composition is obtained by including one or more selected 
from a curcumin [e.g. 1 ,7-bis(4-hydroxy-3-methoxyphenyl)hepta-1 ,6-diene-3,5- 
dione] and its derivative {e.g. demethoxycurcumin [4-hydroxy-cinnamoyl-(4- 
hydroxy-3- methoxy-cinnamoyl)methane]} as an active ingredient. The 
composition, when to be used as a pharmaceutical, can be administered by oral 
administration, intravenous injection, hypodermic injection or the like using a 
curcumin or its derivative, as necessary, combinedly with another lipid 
metabolism improving composition and the daily adult dose is preferably 1-30 
mg/kg-body weight. The composition can be prepared as soft capsules, tablets, 
granuled or the like. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the ti-anslation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a safe lipid metabolism improvement 

constituent also to the body which has a triglyceride fall operation. 

[0002] 

[Description of the Prior Art] Conventionally, the content concentration rise in the blood 
of the lipids represented by a triglyceride and cholesterol and an organ is considered to be 
the risk factor of adult disease induction, such as arteriosclerosis and a fatty liver. 
[0003] As a hyperlipemic drug in the former, although pro bus TACHIN, a KUROHIBU 
rate, nicomol, dextran sulfate, tocopherol nicotinate, etc. are known, it is the present 
condition which is hard to be called what each fully satisfies in respect of these side 
effects that it has, and effectiveness, for example. 

[0004] On the other hand, a curcumine and its derivative are contained in the flora of the 
tropical area represented by the turmeric (Curcuma longa L.) which is the Zingiberaceae 
perennial, and a subtropical system. Although it is used as medical use especially in the 
Asian area and a cholagogic operation (choleretic action), built-in (liver, pancreas) 
functional potentiation, anti-inflammatory activity, the hemostatic action, and the 
stomachic operation are known as the pharmacological action, relation between the drug 
effect and each drug effect component is not yet completely clarified, except that a . 
turmeric is used as a coloring agent for edible speiss, edible, and garments until now. 
[0005] On the other hand, although it is known by the publication-number No. 149628 
[ seven to ] official report that alpha-curcumene (C15H22) of the Curcuma xanthorrhiza 
(Curcuma xanthorrhiza) origin which is the Zingiberaceae perennial has a triglyceride fall 
operation, in the chemical structure, curcumines (C21H20O6) differ clearly. Moreover, as 
a physiological function which the curcumine known until now has, although there is a 
report [Intemat.J.VitNutr.Res., Vol.61, p364 (1991)] of a cholesterol fall operation other 
than an antioxidation operation and oncogenesis depressant action, it is not yet known 
that a curcumine and its derivative have a triglyceride fall operation. 
[0006] 

[Problem(s) to be Solved by the Invention] In view of the above-mentioned conventional 
present condition etc., this invention tends to cancel this and aims at offering a safe lipid 
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metabolism improvement constituent also to the body which has a triglyceride fall 

operation. 

[0007] 

[Means for Solving the Problem] By finding out that safety is high also to the body, this 
invention persons succeed in obtaining the lipid metabolism improvement constituent of 
the above-mentioned purpose, and came to complete this invention while they had the 
operation whose specific component contained in the flora of the turmeric system which 
is the Zingiberaceae many-years **** etc. as a result of inquiring wholeheartedly that the 
above-mentioned technical problem etc. should be solved controls are recording of the 
triglyceride in liver. That is, the lipid metabolism improvement constituent of this 
invention is characterized by containing at least one sort chosen from a curcumine and its 
derivative as an active principle. 
[0008] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is 
explained in detail. The lipid metabolism improvement constituent of this invention is 
characterized by containing at least one sort chosen from a curcumine and its derivative 
as an active principle. 

[0009] the curcumine used for this invention — 1 and 7-screw - (4-hydroxy-3- 
methoxypheny) ~ hepta — it is -1, the 6-diene -3, and 5-dione, arid demethoxycurcumin 
[4-hydroxy-cinnamoyl-(4-hydroxy-3-methoxy-cinnamoyl) methane], bis- 
demethoxycurcumin [screw-(4-hydroxy-cinnamoyl) methane], etc. are mentioned as a 
curcumine derivative, for example. These can use anything of chemosynthesis or the 
vegetable origin. For example, a curcumine and/or its derivative can be extracted from 
vegetation, such as a mango JISHIJA [ besides the turmeric (Curcuma longa L.) of the 
Zingiberaceae perennial ], arrowroot from India, zedoary, yellow zedoary, black zedoary, 
and GARAN girl. Although at least one sort can use the pure compound chosen from a 
curcumine and its derivative in this invention, it is not limited to this, and unless an 
impurity unsuitable as drugs and food is contained, half-purification or a crude 
curcumine, and/or its derivative can also be used. For example, what bis- 
demethoxycurcumin 5% was contained demethoxycurcumin 7%, and the curcumine 
could usually use this rough curcumine extract 37% of the weight (only henceforth "%"), 
and refmed the curcumine etc. from this curcumine extract to 100% may be used for a 
rough curcumine extract from the above-mentioned turmeric. 

[0010] As at least one sort of preparation approaches chosen from the curcumine used for 
this invention, and its derivative, a well-known approach is employable from the former, 
for example. For example, a turmeric is ground in mean particle diameter of 250-500 
micrometers, an extract is obtained with a Soxhlet method or a cooling filtration process 
using ethanol, an acetone, and ethylene dichloride, and, specifically, subsequently, a 
hydrophilic solvent, the method of refining this extract using vacuum distillation and a 
silicic-acid column, etc. are mentioned. 

[001 1] The lipid metabolism improvement constituent of this invention contains one sort 
(independent) or two sorts or more as an active principle by making into an active 
principle at least one sort chosen from the curcumine mentioned above and its derivative. 
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namely, they can be used for it as drugs or ingesta (elegance). When using as drugs, it can 
use together with other lipid metabolism improvement agents the above-mentioned 
curcumine and its derivative, at least one selected sort, or if needed, and a medicine can 
be prescribed for the patient by various approaches, such as internal use, an intravenous 
injection, subcutaneous injection, an intramuscular injection, and rectum administration 
by the suppository. Moreover, since the dose is also controllable with a route of 
administration and a count, when it can change broadly in accordance with a symptom, 
for example, uses as drugs, it is desirable preferably per adult day ISmicrog - 300 mg/kg 
weight and to consider as Img - 30 mg/kg weight. 

[0012] Furthermore, in the pharmaceutical-preparation-izing, the lipid metabolism 
improvement constituent of this invention can blend a suitable quantity of avirulent 
support with effective doses, such as the above-mentioned curcumine, and can prepare it 
to the pharmaceutical preparation for administration etc. using the manufacture approach 
of arbitration common use. When preparing to intemal use, it is prepared by a soft 
capsule, a high capsule, a tablet, a granule, a fine grain agent, powder, an active principle 
self-sustaining ****** agent, liquids and solutions, suspension, etc., and it is prepared by 
injections, the drops, the suppository, etc. when carrying out parenteral administration. 
[0013] It faces pharmaceutical-preparation-izing. As avirulent support In this case, for 
example, cane-sugar ester, A fatty-acid monoglyceride, propylene glycol fatty acid ester, 
a sorbitan fatty acid ester, Surface active agents, such as lecithin, gum arable, gelatin, 
sorbitol, a tragacanth gum. Binders, such as a polyvinyl pyrrolidone, sucrose, a lactose, 
starch, crystalline cellulose, Mannite, light anhydrous silicic acid, ulmin acid magnesium, 
magnesium aluminometasilicate, Synthetic aluminum silicate, a calcium carbonate, a 
sodium hydrogencarbonate, calcium hydrogenphosphate, Carboxymethyl-cellulose 
calcium, an excipient, magnesium stearate. Lubricant, such as talc and hardened oil, salt, 
saccharin, orange oil, glycyrrhiza extract, Corrigents, such as a citric acid, grape sugar, 
menthol, a eucalyptus oil, and a malic acid. An odor-masking agent, coconut oil, olive 
oil, sesame oil, peanut oil, soybean oil, a medium-chain-fatty-acid triglyceride. 
Celluloses, such as suspension, such as safflower oil and soybean phosphatide, a wetting 
agent, and cellulose acetate phthalate (CAP), It is prepared by the approach of common 
use using components, such as polyvinyl derivatives, such as carbohydrate derivatives, 
such as a saccharide, a methyl-acrylate methacrylic acid copolymer, and dibasic-acid 
monoester, other coat formation agents, and a coating assistant, and use is presented. 
[0014] Moreover, although injections are also further prepared by the approach of 
common use, when adopting the pharmaceutical preparation of membrane application, 
and the approach which distilled water for injection is made to suspend or emulsify, as a 
suspending agent, soybean oil, peanut oil, a medium-chain-fatty-acid triglyceride, etc. 
can be used, and sucrose fatty acid ester, a fatty-acid monoglyceride, propylene glycol 
fatty acid ester, a sorbitan fatty acid ester, lecithin, etc. can be used as an emulsifier. 
[0015] The curcumine used as the active principle of this invention and its derivative, or 
when using at least one selected sort as an eating-and-drinking article 15micro[ per 
effective doses, i.e., an adult day, such as the above-mentioned curcumine, ] g - 300 
mg/kg weight — preferably In addition to a suitable quantity of an eating-and-drinking 
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article raw material, and the eating-and-drinking article raw material which originally 
does not contain a curcumine substantially especially, processing manufacture can be 
carried out by the manufacture approach of a common eating-and-drinking article at the 
effective dose used as Img - 30 mg/kg weight, under the present circumstances, the class 
of food and especially a gestalt are limited — not having — for example, a drink, frozen 
desert, and jelly — it can lift and can prepare to noodles, a Vienna sausage, fish sausage, 
etc. Especially the thing especially containing at least one sort chosen as health food of 
the well-balanced presentation, such as protein, amino acid, a lipid, a vitamin, and a trace 
element, functional food, a supplement, the food for specific insurance, etc. in the 
curcumine which is the active principle of this invention, and its derivative is desirable in 
respect of prevention of diseases, such as hyperlipidemia, arteriosclerosis, diabetes 
mellitus, a fatty liver, and myocardial infarction, and an improvement. 
[0016] Thus, the lipid metabolism improvement constituent of this invention constituted 
promotes lipid metabolism by activity enhancement of beta-oxidation promotion system 
enzyme of a lipid, and it excels in the lipid metabolism improvement effect to which the 
triglyceride in an organ is made to fall (the example of a trial etc. explains this point 
further). Moreover, since the curcumine contained as an active principle and its 
derivative, or at least one selected sort is a component conventionally contained in the 
turmeric to which edible etc. is carried out as food or a crude drug, it is satisfactory also 
especially in respect of safety, and does not have worries about a side effect. 
Furthermore, since various food intakes and a medication method are possible for the 
lipid metabolism improvement constituent of this invention, it can adjust a medication 
method and a dose, and concomitant use with a lot of use, other lipid metabolism 
improvement agents, or an antilipidemic agent is also possible for it further again. 
Therefore, the lipid metabolism improvement constituent of this invention is effective in 
prevention of diseases, such as hyperlipidemia, arteriosclerosis, diabetes mellitus, a fatty 
liver, and myocardial infarction, and a therapy, and can be applied to an eating-and- 
drinking article besides drugs etc. like 
[0017] 

[Example] Although the example of a trial and an example are given and this invention is 
explained still more concretely hereafter, this invention is not limited to these examples. 
The purification object obtained by the following process was used for the curcumine of 
the example of a trial, and an example. 4g of crude extracts was obtained fi-om lOOg in 
the Soxhlet extraction using an acetone in the end of a turmeric it ground to about 40 
meshes. 2.8g of purification objects was obtained with the silicic-acid [ crude extract / 
this ] column chromatography using acetone-ethanol GURAJUENTO liquid. 
[0018] [Example 1 of a trial] The ddY system male mouse of 8 weeks old by general diet 
(F-2, made in the Funabashi farm) for one week After habituation breeding. Synthetic 
diet (AIN-76) which contains soybean oil 15% is used as basic feed. An additive-fi-ee 
group (control group), 1% curcumine addition group (invention group), 1% red-chili- 
pepper hexane-extractable-material addition group (comparison group 1), and 1% 
rosemary hexane-extractable-material administration group (comparison group 2) were 
bred for one week with the administration gestalt of free intake by one groups [ 18 ]. The 
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liver after slaughter was extracted for the animal after a fast of 24 hours m cervical 
dislocation after that, and the amount of triglycerides in liver was measured for the lipid 
using the analysis kit of marketing after an extract according to Folch's and others 
approach. This result is shown in the following table 1 . 



[0019] 
[Table 1] 
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18. 1±4. 0* 






28. 4±7. 1 
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28. 7±1 1. 5 



[0020] (Consideration of Table 1) The thing containing 1% curcumine of the invention 
group used as this invention range controlled are recording of TORIGURIDO in liver of a 
mouse, and it became clear that the effectiveness is remarkably high as compared with 
the spice extract of other comparison groups 1 and 2 so that clearly from the above- 
mentioned table 1. 

[0021] [Example 2 of a trial] Synthetic diet (AIN-93G) which contains soybean oil for 
SD system male rat of 8 weeks old 15% after habituation breeding by general diet (F-2, 
made in the Funabashi farm) for one week was used as basic feed, and the additive-free 
group (control group), 0.2% curcumine addition group (invention group 1), and 1% 
curcumine addition group (invention group 2) were bred for two weeks with the 
administration gestalt of free intake by one groups [ six ]. The liver after slaughter was 
extracted for the animal after a fast of 24 hours in cervical dislocation after that, and the 
amount of triglycerides in liver was measured like the above-mentioned example 1 of a 
trial. Moreover, fatty-acid-synthetase activity was measured to coincidence in the amount 
(NADPH-oxd) of oxidation type NADPH(s) after substrate addition, and the acyl CoA 
oxidase activity was measured as a beta-oxidation promotion system enzyme by 
converting the hydrogen-peroxide yield after substrate addition in the amount of coloring 
of oxidation mold leuco dichloro fluoro ESSEIN (LDCF-oxd). These results are shown in 
the following table 2. 
[0022] 

[Table 2] 
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1) niol NADPK-oxd/ain/Bg Sfi 

2) niDl LDCF-oxd/Din/«B SB 



[0023] (Consideration of Table 2) The enhancing effect of the acyl CoA oxidase activity 
which is beta-oxidation promotion system enzyme, and the are recording depressor effect 
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of the triglyceride in rat liver were accepted to the thing containing 0.2% of the invention 
groups 1 and 2 used as this invention range and 1% of curcumine having not exerted a 
big change on fatty-acid-synthetase activity compared with the control group, and such 
effectiveness was anaclitic to curcumine addition concentration so that clearly from the 
above-mentioned table 2. 

[0024] [examples 1-12] — the lipid metabolism improvement constituent which contains 
the curcumine used for this invention below as an active principle ~ carrying out — 
injections, a suppository, a software capsule, Cookie, a dressing, a food additive 
(curcumine pharmaceutical preparation), bevel-use syrup, ice cream, a jelly candy, and a 
sea bream rice cracker — it lifts and noodles and the win NASO SAGE are illustrated. 
[0025] [example 1: Preparation [ of injections ]] 

curcumine lOOg stearin acid monoglyceride lOOg peanut oil 200g cane-sugar glycerol 
stearin ester 50g ascorbic-acid stearate 20g distilled water for injection the 9530g above- 
mentioned presentation — a conventional method — injections — preparing — one ampul 
10ml — every — it was filled up. 
[0026] 

[example 2: Preparation [ of a suppository ]] 

Methyl salicylate 0.03 50g FAMAZORU T-1 15 (a trade name, the Nissan chemistry 
company make) 2.0000g Curcumine The suppository was prepared with the conventional 
method by the O.OlOOg above-mentioned presentation. 
[0027] [Preparation of an example 3:software capsule] 

Curcumine lOg com oil 25g extract tocopherol Ig ascorbyl palmitate 5g gelatin A soft 
capsiile and 50 pieces were prepared with the conventional method by the 52g above- 
mentioned presentation. 
[0028] [example 4: Cookie preparation-] 

A curcumine O.lg soybean salad oil 263g sugar 225g egg 63g cow's milk 20g weak flour 
425g salt Cookie was prepared with the conventional method by the 2g above-mentioned 
presentation. 

[0029] [example 5: Dressing preparation-] 

Rapeseed salad oil 65.5g vinegar 25g salt 0.6g monosodium glutamate 0.4g pepper O.lg 
** GARASHI O.lg curcumine O.lg onion juice 2.5g lemon juice The dressing was 
prepared with the conventional method by the 3.8g above-mentioned presentation. 
[0030] [example 6: Food additive (curcumine pharmaceutical preparation) preparation-] 
Curcumine 20g glycerine fatty acid ester 7g medium-chain-fatty-acid triglyceride 1.5g 
sorbitol 45g gum arable 0.7g ethanol 6.5g water Curcumine pharmaceutical preparation 
was prepared with the conventional method by the 19.3g above-mentioned presentation. 
[0031] [Preparation of example 7:bevel-use syrup] 

Apple fruit juice 3kg fruit-sugar grape-sugar liquid sugar (75%) 30kg citric acid 
0.2kgDL-malic acid 0.05kg curcumine pharmaceutical preparation (example 6) 0.2kg 
water [0032] which prepared bevel-use syrup with the conventional method by the 
16.55kg above-mentioned presentation [example 8: Ice cream preparation-] 
All fat sweetened condensed milk 12.25kg salt-free butter 7.5kg whipped cream 3kg 
skimmilk powder 5.5kg sugar 4kg starch syrup 12.5kg salt 0.05kg stabilizer 0.3kg 
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emulsifier 0.35kg banana essence 0.15kg curcumine pharmaceutical preparation 
(example 6) 0. 1kg water Ice cream was prepared with the conventional method by the 
54.3kg above-mentioned presentation. 
[0033] [example 9: Preparation [ of a jelly candy ]] 

Agar pulveratum 3kg granulated sugar 32kg starch syrup 50kg water 1000kg Orange 
essence 0.15kg citric acid 0.5kg curcumine pharmaceutical preparation (example 6) The 
jelly candy was prepared with the conventional method by the 0.1kg above-mentioned 
presentation. 

[0034] [Preparation of an example lOisea bream rice cracker] 
Sea bream ground fish 300g shrimp ground fish 60g salt 12g white sugar 15g 
monosodium glutamate lOg starch 600g curcumine pharmaceutical preparation (example 
6) The sea bream rice cracker was prepared with the conventional method by the 3g 
above-mentioned presentation. 

[0035] [example 1 1 : Lift and it is preparation [ of noodles ]]. 

Semi- strong flour 100kg salt 0.5kg saline water 0.5kg curcumine pharmaceutical 

preparation (example 6) 0.3kg water It lifted with the conventional method by the 30kg 

above-mentioned presentation, and noodles were prepared. 

[0036] [example 12: Vienna sausage preparation-] 

Pork 540g lard 160g iced water 300g phosphate 3g salt 16g sodium nitrite 0.05gL(s)- 
sodium ascorbate 0.4g sodium glutamate 2g starch 40g curcumine pharmaceutical 
preparation (example 6) [0037] which prepared the vienna sausage with the conventional 
method by the 0.5g above-mentioned presentation 

[Effect of the Invention] According to this invention, a safe lipid metabolism 
improvement constituent is offered also to the body which has the outstanding 
triglyceride fall operation. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
deuaages caused by the use of this tremslation . 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The lipid metabolism improvement constituent characterized by containing at 
least one sort chosen from a curcumine and its derivative as an active principle. 



[Translation done.] 
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<nmm^i)^C:>m£1xfz'}f^£< b h 1 ati^^^^Sr-ft^S: 

<> EMS,. ■ksi,btx^mmT-nmt^i^j:\'M 
mm't?>zb{>x'^^. mm. ±i2^-^u-y^' 
7MA% mr. mz r%j tv^a) . T^h^i^^;i^ 

ZffMi'ti'ifS.ymtiimimbXijXK. tt:. 
^ivy 5 ymm^^ S y^ri: & 1 0 0%fc:f&i5 

[0010] *^BBlcffl».^S^'/U:? 5 y^^ffwm^ 

t-t>wsivrz'}^ii< b t \mmmm:. bx\t. mi 
Whti^^'jim>-n'mnm:%h. miM. ^-^ 

U-y^'^^i^^g2 5 0~5 0 0/zmt«^?3'2rt, H* 

wj^2^km\^xmmfh-ifmifimft:>fih. 
[0011] *%BJ^o|gw^^ll^5S{#«lfi£^?J{4, ±^l/c 

^^TSSfig^^fcLT. -r^i^**, la (#M) X{i2SW 

±&^rafi£:a-i:UT#*-ri.t«-c^iD. mm. Wk 



(3) 

3 

iRifc UTfflv^SJ^fi, ±ie^;^^'S>-s^/'^■oi5l»* 
It. mm. m\izi:mmmm^(^m-m 
m^z^tt^ti^x'^. mm. mmsittLxm^hm 

■^{±. 1 5/zg-3 0 0mg/kg«tfi. 

mL<\i. lmg~3 0mg/kgttcmi:-tl)v:i:*» 

aSLl^. 10 

[ 0 0 1 2 ] MIC. ^i^wmmmimmMt. -e 
mmmf<zmmthzbtiK'th. ^m^^■mzmm'f 

m^zmm^ixh. 

[00 13] Z.cr)^. m\\Cfl^Z^.LX\t. 

y. m^B^jva-x. -^y- yv. imm^^^w. r 

7mtY^}'^j^. ^}ymi!mii}Vi^'^j>.. tDVif-^-^^^ 
^)v^>vu-x:^)Vy^M.. mm. x^Tvy^-?^ 
^-y^A. mnmrnmi -k"^. ^f-ff)') 30 
y. i!\yyvm. ijyv^x.^x. ^xy®, rn-^ 

Sl^f J . 3 3 -f -y 7?*. ^ 'J rfvJA. 

i^'}y'mm<n^m. nm\. ftie7:?;n?-b;i^o 

-X (CAP) iSrfco-b/PD-;;. i^^^^-fkiMI 
ti»ffil^/xXT;Mi^^'Jb':::;U^#i*c, -?-«^fl6<^ 

&ii^fi^j> ^-T-^ymwj:)f.<rmt^i^\''X>m 
<r>wkx!wmi\.. mfiz^^ixh, 40 
[ 0 0 1 4 ] * ^'mm<^m\. w.zm.-mh'm 
<rf)mz^nxmmtiw. m^mmMz%m^\^ 

mm. -mnHi. mm^. ^'SfSiflSith'j^u-feUK 
^ifim^x:%. t.fMM>LLx. mm. ^^mmi 

-/HilMKxxT/w. v;Pb':?y|||l»MxxT;u. vi/ 

^y^-km^x%h. 

[0015] im^y^<^-m'mt ^'^p^? 5 ymf^ 



i^gl^l 1-246399 

4 

A-BSO 1 5;ug~3 0 0mg/kgft:a. ifp^ L< 
{4. lmg~3 0mg/kgftai:^l.*S6»tjiS* 

m^rm&fh^tts^x'%h, ^(m. 'ks^<r>m(. m 
mimzm^^tvf. mm. fkm. }^m. -^u-. m 
im. ^^yi—v—t-i^. ^mv—^-'jmzfm 

■Thzht^x'^h. mi<z. m^n. r^m. m®. b 
^^y. mmji^(r)f^=y yxamifzm!&<mmM 

mm^mx'hh^jv^ 5 ym^^wiwtmi 

ixtz'y^£< t h \m^^^Lt:h(^\i. -mm., mm 
mm., mwm. mm^. mmm<r>im<ryfm. ^ 
m<mxm^zmti\^> 

[00161 z(r>i. 0 \.zim^fih^?m<r)mnimi^ 
mmimt. ^'K<r)0-mitimwm<r)m'mmzx 

L^tmmmiSLmi^^zmd-z\j(^x'i>^ {^(^mz 
mtximzmLmmx-mmth) . tt:. 

ix^^-th "^iv^ 5 y-m^<mm^im\th.fz'>ts: 

< t \W,t. WhX 'O. :ftfnX{44ISt LX:kmm^ 
iiTv^l,^-^ y -/'^mizttiim^X'$)i>(r>X'. ^ 

±^mTi>mi>z!sim'^j:< ^ a^-?. wH^m^'tmh^j: 

\\ m.t,z. :^mncr)mnmimmmni. m^com 
:k. .n^ifmti'^mi'^i^i^xik^im. ik^mmm 
x'^. 3^i.ztfz. :kmcr>m'^. mmmmm'^ 
tKmm\bmmi^-^t&x'i>i, ^-^x. ^^mmn 
mmmmm. m^i\m. mmmm. ^m. 
m. mmmm&(om. mizmx-h*). ±. 
m^pa<. fm&<m. ikMmizi>}Bmttztii!T 

[00 17] 

[rnmi &.r. mimmm&m^mfx. 
mzmmzmmrt^. :^m\izixt^(ommm 
M^tih i><DX'ii^j:\\ mkmmmmm(r)^f\^^' 5 y 
{4. r^m^zxmrzmmM^mmLt:. moj<y 

S/'aII^??: tJ'-^ y -y 1 0 0 g*>^T-tr h 

m\''^fzV'y^^xu-tiinzxm6im4 8i%t:, z<r> 

mttai!iSrT-fehy-x^'y-;P- 7"7i^'axyh?S?r 
2. 8gS:#/i. 

[0018] mm 1 :i sa^iod AYmm.-^'^:^ 
& 1 jaig^aA ( F - 2 , mmm) xmmwk. 
1 5 xiiB.mti'^ts^mm ( a i n - 7 6 ) srs*^ 
^tL. *aarasf mmm) . ix^iv^^ymm 
imiM) . i%fi^m^f^^^ymsmm (Jtis 
m) . i%o-xvu-^df-9-ytttiiW54P om 

Sf 2 ) ^ 1 P 1 8 ET'g^^iO^mStCT 1 

mttz. ^ff)^k2A^U(r)m.-MmmwmBi.zxm 



(4) 
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mmmmiUL. f o i c h ^(D-mmtmm * [ o o 1 9 ] 



u » n 










39. 9±2. 5 






18. 1±4. 0* 




villi 


28. 4±7. 1 






28. 7±1 1. 5 



(* :StiaB<!:it«!l/TP<0. 0 5 r««) 

[0020] (^1 <D^m) ±iB^ 1 *»4>HJ'?>*»^ i 0 

[0021] tmim2 D 8M^<osDmm.^ -vh^ 
1 Misi^iz ( F - 2 , mmmm ) •c-iii'fi^f^. i 

5 %±sMlt:^tS^^m ( A I N - 9 3 G ) 

mti. mmm (Mmm) . o. 2%i^)u^iyma 
miwmi) . i%^/w^ymimmm2) i: 20 

lSf6E-Ci*SIRiOt£4?^®l=-C2JiSi^L/S, 



^ colt 2 4 l^#sco^tiJ^*I^^l8^a^^■csl!WliS: 

^ni^'^noy/UJi-ax-yfe^y (LDCF-oxd) 

iriim2iZ7rit. 
[0022] 
[^2] 





»4« 


Hjri|tt)F(Bg/g) 










4l.5±8.4 


10.8±4.8 


7.0±Z.O 




0. 2%>*^;y 


30.7±6. 9* 


6.4±3.2 


11.7±3. 9* 






26.4±1D.2« 


7.5±2.8 


15.2±3,3« 



1 ) naol NADPH-oxd/iia/ag £ S 

2> niDl LDCP-oxd/aln/iK S.6 

* :«l«»ilkROrP<0. OS-C«« 



[0023] {m2mm) ±sm2i}^(,mi^f}'^j:Xo 

{c. *^BMHfc'5:?.^BHI¥l. 2<00. 2%, l%c^ 
^Sm^izizt^j:^it^m3:^^j:i)^'ot:^iznL. /3 

m^W^t>ix. :iixt:>cr)^mi7)Vi;^ymmm.^z^ 

[0024] mtm 1 ~ 1 2 D OTc. *^BH^=fflv^ 
c^jfi0ii2 : mp]mm:i 

7rvV-;WT-l 1 5 (iSift*, 

[0027] immms : v 7 h:^r-tfu<r>mm:i 

lOg 
2 5g 

tttBhn7xn-;U Ig 



30 nHm. mm. yi—v-t-iyimt?>, 
[0025] :mmmi ■.Mimcr)mm:i 



^/p^'Sy loog 

x'rTOym'tyyo-^vv loog 

f— ^-y-yrft 20 og 

>' 3 y -fe U r U yx;^r;w 5 0 g 

rx3;i^b>K>^Tru-h 20g 

^fflUS* 9 5 3 0 g 

ifBffl^-CSatci 0 aitSiJSrPi! L . 1 T y7VU 1 0 

[0026] 

0.03 50g 
B^<li^tt«) 2.0000g 
O.OlOOg 

fs-^y^y 5 2g 

±IBfflj£T'^tcJ;0i5c;&7--fe;W, SOfflSriBSSUv:, 
[00 28] CIIStCT4 : ^J'-y^-OMS!!) 
^;i/^5y 0. ig 

±S.-tyym 2 6 3 g 

225g 



(5) i^Tll-246399 
7 8 



IP 


63g 






0. 1kg 




20g 




* 


54. 3kg 


mm 


425g 










2g 




[0033] CIISt0!1 9 : 












3kg 


[00 29] mmms ■. k 








32kg 




65. 5g 






50kg 


Aft 


25g 






1000kg 




0. 6g 






0. 15kg 




0. 4g 


10 




0. 5kg 




0. Ig 






0. 1kg 




0. Ig 








0. Ig 




[0034] CIIJt0!llO :«8Mfifc7)i)|S] 




2. 5g 






300g 




3. 8g 






60g 






^^^^ 


12g 


[00 30] CIIMIJ6:A 








1 5g 










1 Og 




20g 






600g 




7g 


20 




3g 




1. 5g 










45g 




[0035] immi 1 -.m 






0. 7g 






lOOkg 




6. 5g 






0. 5kg 




19. 3g 






0. 5kg 










0. 3kg 


[0031] : «fef4ffli^n •/ 




* 


30kg 




3kg 






smrh'-^nfaeB (75%) 


30kg 




[0 03 6] Clltt0!ll2 :'>>^y:^-y— b-v^c?)!)! 




0. 2kg 


30 








0. 05kg 






540g 




0. 2kg 






160g 


tK 


16. 55kg 






300g 








3g 


[003 2] CHilWS : r'f:^^"J-A<oilM!l3 






16g 




12. 25kg 






0. 05g 




7. 5kg 






0. 4g 




3kg 






2g 




5. 5kg 






40g 




4kg 


40 




0. 5g 




12. 5kg 








^^^^ 


0. 05kg 




[0037] 






0. 3kg 








0. 35kg 








0. 1 5kg 









